Silver nanoparticles activate endoplasmic reticulum stress signaling pathway in cell and mouse models: The role in toxicity evaluation.
Silver nanoparticles (AgNPs) attract considerable public attention both for their antimicrobial properties and their potential adverse effects. In the present study, endoplasmic reticulum (ER) stress was used as a sensitive and early biomarker to evaluate the toxic potential of AgNPs in three different human cell lines in vitro and in vivo in mice. In 16HBE cells, the activation of ER stress signaling pathway was observed by upregulated expression including xbp-1s, chop/DDIT3, TRIB3, ADM2, BIP, Caspase-12, ASNS and HERP at either the mRNA and/or protein levels. However, these changes were not observed in HUVECs or HepG2 cells. Furthermore, mice experiments showed that different tissues had various sensitivities to AgNPs following intratracheal instillation exposure. The lung, liver and kidney showed significant ER stress responses, however, only the lung and kidney exhibited apoptosis by TUNEL assay. The artery and tracheal tissues had lower ER stress and apoptosis after exposure. The lowest observable effect concentrations (LOEC) were proposed based on evaluation of AgNP induced ER stress response in cell and mouse models. In summary, preliminary evaluation of AgNP toxicity by monitoring the ER stress signaling pathway provides new insights toward the understanding the biological impacts of AgNPs. The adverse effects of exposure to AgNPs may be avoided by rational use within the safe dose.